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of a. lysogenic phage.     Therefore, much of the physiology of the bac-
terium can be explored in nontoxigenic strains.     Proteins  essential
to toxin production can be defined through defining the phage gene(s)
determining this function.     Clearly,  the project needs  the active
participation of microbiologists  competent in many specialties.

PROTEIN PRODUCTION AND ISOLATION

For purposes of  isolating and analyzing  the protein essential to
spore germination or  toxin production,  it is important  to develop
organisms  that maximize  synthesis of  the particular protein.     Inhib-
itor-resistant organisms or regulatory mutants may be useful  over-
producers,   or the clostridial  or phage structural genes  for the
desired protein can be cloned  by modern techniques of genetic
engineering in some bacterial host  to maximize synthesis of  the
particular protein.

Some  15-20 years ago,   the  isolation of proteins  to homogeneity
was an enormous,   tedious,  and difficult task that involved large
amounts of  starting material.     Modern techniques of  sizing with gels
and adsorption chromatography to manipulate charge and  specificity,
as in affinity chromatography,  have made spectacular simplifications
in time,   amount  of material,  and degree of purification required.
Major improvements in gel electrophoresis have also contributed to
the isolation and characterization of the various proteins,   as well
as to  the analysis of  the  biologic heterogeneity of numerous enzymes.

For many proteins,   isolation to homogeneity has  become  a  reason-
able  task for an experienced laboratory.     For example,   the purifica-
tion to homogeneity of  a glutamate dehydrogenase of  Trypanosoma cruzi
has been accomplished with a  1-g batch of the organism,   with deter-
mination of the  subunit molecular weight of  64,000 in the  tetrameric
protein and of some kinetic properties of the pure enzyme.

PROTEIN CHARACTERIZATION

Recent experience with the  isolation and characterization of
interferon has compelled the development of improved micro-
techniques.     New protein sequenators  (Hunkapiller and Hood,   1980)
have now permitted the analysis of the 13 ami no-terminal amino acids
in 1-  to 2-y g quantities of interferon, an increase in sensitivity
by a  factor of 10^ over a method described by Edman in 1967.     Mole-
cules  of over 1,000 amino acids have been sequenced somewhat  slowly,
but genetic  recombinant  techniques and sequence analysis  for DNA have
permitted amino-acid  sequences  to  be determined far more  rapidly.
Thus,   knowledge of the  sequences of nucleotides in the  thymidine
klnase gene of herpes  simplex virus type 1  (Wagner et_ al. ,  1981)
facilitates the acquisition of knowledge of the protein structure of
this virus-induced enzyme before its characterization as  a protein is